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The present invention relates to a coding apparatus 
and a coding method of digital time-varying image signals 
for the use of a vijual TV telephone , a TV video conference, 

10 and the like^— M:nd ir. ore particularly , the present 

invention relates to a coding apparatus and a coding 
method of digital time-varying image signals in image 
communication on transmission lines on which transmission 
errors occur. ::: g:~:r:t:d. The present invention also 

15 relates to a decoding apparatus and a decoding method. 

Background Art 

As a conventional coding method of digital 
time-varying image signals, there can be cited the coding 

20 method in ITU-T (International Telecommunication Union - 
Telecommunication Standardization Sector) Recommendation 
H.261 that was recommended in March, 1993. The featured 
coding method of H.261 is a motion compensation prediction 
:yotcir. scheme . The motion compensation prediction :y:tc~ 

25 scheme is performed as follows. 

First, an input image picture and a pre-coded picture 
are compared, and a motion quantity between them is measured 
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(motion detection) . An input image picture is predicted 
onthebasis of the motion quantity and the pre-coded picture 
The difference between the predicted image (prediction 
image) and the input image picture (prediction error 
5 signal) is c~I z'zlzt re determined , and the prediction error 
signals and the af crccnid motion quantity are transmitted 
to a reception side. Thereby, image information can be 
transmitted in a small data quantity. 

Moreover, inH.261, there is another me thod di f ferent 

10 from the motion compensation picture prediction 
eye to~ scheme . The method does not use the difference 
between the prediction image and the input image picture, 
but the method codes the input image picture itself. The 
method is called e-e-" intra- ding ~cdc coding scheme " . The 

15 intra-ccuing ~odc coding scheme is used in z — zzzz whe^e-n 
any no pre-coded pictures exist such as the beginning of 
communication although the generated data quantity is 
larger than that in the motion compensation prediction 
sys t cnt scheme , and in - zzzz w here the correlation between 

20 an input image picture and a pre-coded picture is low and 
the data quantity is larger than that in the motion 
compensation prediction eye tent scheme . 

Moreover, in the cz.cz ',:hcrc when an transmission error 
iz generate d oc curs on the transmission lines and a section 

25 of images is deteriorated, because the deterioration of 
the picture quality is propagated to the next picture in 
turn in the motion compensation prediction z y ztz r:. scheme 
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in which only the prediction error signal is transmitted, 
the deterioration of the picture quality can be recovered 
by using — adoption — c f the int ra-coding . 

Both the motion compensation prediction scheme and 
5 the intra-coding scheme divide picture i z divided into 
blocks (coded blocks), each having 16 * 16 pixels^ and 
1; e t h s-£ the ~ c . — en ee^p - — - j - - — — — — 

the intra ceding ~zz\z, end both the eyeteree are applied 
et ever y on a per coded block basis . A picture in which 

10 all of the coded blocks in it are forcedly intra-coded 
is called an a -s— " intra-picture" , and a picture coded in 
conformity with the motion compensation prediction c ye t e~ 
scheme is called an a-e— " inter-picture" . 

On the other hand, there is a eeneeelin - concealment 

15 proceeding technique ee e technique for suppressing the 
deterioration of the picture quality when a transmission 
error occurs during transmission. The 

cc nee a ling concealment preeeeeing technique is the 

processing to do voluntarily on the side of the reception, 

20 and is not included in the contents which ere preecribed 
fe-y- of — the recommendation. However, by performing the 
processing, the picture quality deterioration in case of 
the occurrence of the transmission error can be suppressed. 
As one of the eenee e 1 in g concea lmen t preeeeeing techniques , 

25 there is amethodinwhichwhena transmissionerroroccurred 
and received coded block data can not be decoded correctly, 
coded block data existing at the same position in the 
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pre-coded picture is output as it is. 

Moreover, as one of the cor.ccali-g concealment 
prcccccir.g techniques, there is a method in which a motion 
quantity of a coded block that could correctly be decoded 
5 and exists at a peripheral position is adopted as the motion 
quality of the present coded block and a prediction image 
is generated from a pre-coded picture by the use of the 
adopted motion quantity and the generated prediction image 
i s output . 

10 When image communication begins, generally, an 

int ra-picture is used as the first picture. This is 
because a pre-coded picture that becomes always necessary 
in case of motion compensation prediction coding does not 
exist at this time. 

15 When a transmission error occurs during the 

transmission of the first picture, a coding block of a 
section of the first picture bcccxo z i~peceiblc t c cannot 
be decoded correctly. In this case, because —rry — no 
pre-coded picture docn — not exists, it is impossible to 

20 do the ccnccaling concealment processing using a section 
of the pre-coded picture. Accordingly, the 

cor. ccaling conce a lme n t processing of the section of the 
first picture must be cannot help performed ing by a i^eonc 
cf a beforehand prescribed value. 

25 As described above, when a transmission error occurs 

in the first picture, the picture quality :: h e n — a- 

, ■*——■» - — ^ - -v-y ~ ~ ^ - -» -J ^, r s - - ~ r - ~ 
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deteriorates more r:"irl:ably severeiy than the picture 
quality when :cnc:alir.g conceaiment processing is 
performed in the :::: •..•here when a pre-coded picture exists. 
Moreover, because the motion compensation prediction 
5 :y:t:r. — scheme is used, there is a problem that the 
deterioration of the picture quality in the first picture 
is propagated in the second and following pictures w and 
picture c — after it u ith the elapse of time. 

10 Disclosure of Invention 

An object of the present invention is to provide a 
coding apparatus and a coding method of a time-varying 
image s igna — bcth capable cf oupprc: jing that suppres s 
severe the rc~arrablc picture quality deterioration at the 

15 t iiec — o f the beginning of communication. 

A subject matter of the present invention is that 
a plurality of pictures are continuously (N times) coded 
in conformity with the intra- ceding re ode coding scheme 
tieiec ) — from the beginning of communication, and that the 

20 first (N - 1) pictures are transmitted in a rough coarse 
picture qualit_ yiee and the last Nth picture is transmitted 
in a fine picture quality. 

Brief Description of Drawings 
25 FIG. 1 is a block diagram showing the configuration 

of a radio communication apparatus equipped with a coding 
apparatus according to an embodiment of the present 
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invention ; 

FIG. 2 is a block diagram showing the configuration 
of the coding apparatus according to the embodiment of 
the present invention; 
5 FIG. 3 is a block diagram showing the configuration 

of a decoding apparatus corresponding to the coding 
apparatus according to the embodiment of the present 
invention; and 

FIG. 4 is a frame configuration diagram of a signal 
10 to be used in the radio communication apparatus equipped 
with the coding apparatus of the present invention. 

Best Mode for Carrying Out the Invention 

Hereinafter, embodiments of the present invention 
15 will be described in detail by reference to the attached 

drawings . 

(EMBODIMENT 1) 

FIG. 1 is a block diagram showing the configuration 

of a radio communication apparatus equipped with a coding 
20 apparatus according to embodiment 1 of the present 

invention. Here, the "radio communication apparatus" 

means a communication terminal apparatus and the like such 

as a base station apparatus and a mobile station in a digital 

radio communication system. Moreover, the radio 
25 communication apparatus may be a portable terminal and 

may be configured in a form to be used in a state of being 

connected with a computer. 
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In the radio communication apparatus, an image is 
taken in by an imaging section 101 such as a camera on 
the transmission side, and is output to an A/D transformer 

102 as an image signal. In the A/D transformer 102, the 
5 image signal is transformed to a digital sound signal, 

and is output to a coding section 103. The coding section 

103 performs the image-coding processing of the digital 
sound signal, and outputs coded information to a 
modulation/demodulation section 104. The 

10 modulation/demodulation section 104 digitally modulates 
the coded image signal, and transmits the digitally 
modulated image signal to a radio transmission circuit 
105. The radio transmission circuit 105 performs the 
prescribed radio transmission processing of the modulated 

15 signal. The processed signal is transmitted through an 
antenna 106. Incidentally, a processor 107 performs its 
processing by using the data stored in a RAM 109 and a 
ROM 108 appropriately. 

On the other hand, on the reception side of the radio 

20 communication apparatus, the prescribed radio reception 
processing of a signal received by the antenna 106 is 
performed by a radio reception circuit 110, and the 
processed signal is transmitted to the 
modulation/demodulation section 104. The 

25 modulation/demodulation section 104 performs the 
demodulation processing of the received signal, and outputs 
the demodulated signal to the decoding section 111. The 
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decoding section 111 performs the decoding processing of 
the demodulated signal to obtain a digital decoded signal, 
and outputs the digital decoded signal to a D/A transformer 
112. The D/A transformer 112 transforms the digital 
5 decoded signal output from the decoding section 111 to 
an analog decoded signal, and outputs the analog decoded 
signal to a display section 113 such as a display. Finally, 
the display section 113 displays the image. 

Here, the coding section 103 and the decoding section 

10 111 j~ -are operated by the processor 107 such as a digital 
signal processor (DSP) by the use of memories stored in 
the RAM 109 and the ROM 108. Moreover, the programs for 
these operations are stored in the ROM 108 . 

FIG. 2 is a block diagram showing the configuration 

15 of the coding apparatus of the present invention which 
is applied to the coding section in the radio communication 
apparatus shown in FIG. 1. 

In FIG. 2, a raster/coded block transformation 
section 201 transforms obtained image data to a 

20 raster/coded block. The position information of the 
raster/coded block transformed by the raster/coded block 
trans formation section201 is transmittedtoa multiplexing 
section 216. Moreover, the data of the raster/coded block 
(the present picture) is transmitted to a motion detection 

25 section 202. 

The motion detection section 202 detects the motion 
of the image on the basis of the difference between a 
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previous picture and the present picture. In this case, 
the previous picture is output from a frame memory 203. 
memory controlling section 204 controls the output of the 
reproduced image memorized in the frame memory 203 on the 
5 basis of the motion quantity information from the motion 
detection section 202. Incidentally, the motion quantity 
information is transmitted to a variable length coding 
section 215, and is transformed to a Huffman code there 
tc bc and transmitted to the multiplexing section 216. 
10 A picture counter 205 counts the number of pictures. 

The counted value e~ — on the picture counter 205 is 
transmitted to a coding controlling section 206. The 
coding controlling section 206 judges determines on one 

15 signal ic the intra - coding mo de coding mode ande ^ the motion 
compensation prediction eye to~ m ode , and then the coding 
controlling section 206 outputs the determined j udgod 
ceding ~o de coding mode to a switch 207 . And the coding 
controlling section 206 controls a quantization parameter 

20 in conformity with the ceding — ir.cde coding mode . This 
quantization parameter is transmitted to a quantization 
section 210. Incidentally, the ceding "de coding mode 
information is transmitted to the multiplexing section 
216. 

25 In the motion compensation prediction scheme mode, 

^ahe-coded block data is compared with the previous picture 
stored in the frame memory 203 by a subtracter 208_j_ a_4~r 
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e-nd the difference is transmitted to a discrete cosine 
transformation section (DCT) 209. Incidentally, in case 
of the intra- ccding -encoding mode , the coded block data 
5 is transmitted to the discrete cosine transformation 
section 209. 

The data that has received the discrete cosine 
transformation is transmitted to quantization section 210, 
and is quantized on the basis of the quantization parameter 

10 transmitted from the coding controlling section 206 . The 
quantized data of the DCT coefficient is transmitted to 
a variable length coding section 211, and is transmitted 
to an inverse quantization section 212. The variable 
length coding section 211 transforms the quantized data 

15 of the DCT coefficient into a Huffman code, and transmits 
the Huffman code to the multiplexing section 216. 

The quantizeddata of the DCT co efficient transmitted 
to the inverse quantization section 212 is inversely 
quantized and becomes a DCT coefficient ~e feeand 

20 transmitted to an inverse discrete cosine transformation 
section 213. The inverse discrete cosine transformation 
section 213 performs the inverse discrete cosine 
transformation by the use of the DCT coefficient ~-e — and 
obtains coded block data corresponding to the difference 

25 between the previous picture and the current picture. 

An adder 214 obtains the present picture by adding 
the coded block data and the previous picture, that is, 
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by updating the previous picture in its moved parts. The 
obtained present picture is transmitted to the f rame memory 
203 and is stored therein. 

The multiplexing section 216 multiplexes the DCT 
5 coefficient, the motion quantity information , theposition 
information of the coded block, and the ceded coding m ode, 
and -re-obtains multiplexed data. The multiplexed data is 
transmitted . 

Next, the operations of the coding apparatus having 

10 the eforeceid above configuration will be described. 

An input image is divided into coded blocks in a size 
of, for example, 16 x 16 pixels in the raster/coded block 
transformation section 201 — feeand output therefrom. 
Next, the divided coded block data is transmitted to the 

15 motion detection section 202, and is compared with a 
previous picture in the frame memory 203 therein. Then, 
the motion quantity of the present coded block (the 
difference between the previous picture and the present 
picture) is obtained. The motion quantity information is 

20 transmitted to the variable length coding section 215, 
and is transformed to a Huffman code therein — fee-and 
transmitted to the multiplexing section 216. 

The picture counter 205 counts and outputs the number 
of pictures ~.;hi eh — ;;c r e — input from the beginning of 

25 communication^ b e g i r. r» i " g t i ~. e . The information of the 
image :;hi eh -..-go beforehand selected beforehand (the coding 
image choice information) by a (not shown) processing 
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section for selecting an image to be coded is input into 
the picture counter 205. The picture counter 205 increases 
its counting value e~ — - upon every image information 
input ting of the i~agc information . Moreover, the picture 
5 counter 205 is configured so that the picture counter 205 
is automatically reset when the power source of the 
apparatus is turned on or at the initial ti~o o f in an early 
stage in image transmission. 

The switch 207 switches the output of the picture 

10 from the frame memory 203 on the basis of the information 
of the coding rricdo coding scheme of the coding controlling 
section 206. To put it concretely, in case of the 
intra- ccding ".odo coding scheme , the switch 207 is switched 
to the side of "0" - And, in case of the motion compensation 

15 prediction oy o ten scheme , the switch 207 is switched to 
the frame memory 203 to make the frame memory 203 output 
the date of the previous picture to the subtracter 208. 

The subtracter 208 obtains the difference between 
the previous picture and the present coded block data to 

20 output the obtained difference value to the discrete cosine 
transformation section 209. In the discrete cosine 
trans formation section 209, the difference value is changed 
into a frequency domain, and it becomes a DCT coefficient^ 
and is to be transmitted to the quantization section 210. 

25 In the quantization section 210, the DCT coefficient is 
quantized and tc bo transmitted to the variable length 
coding section 211 as a quantized data. In the variable 
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length coding section 211, the quantized data is 
transformed to a Huffman code. Incidentally, in case of 
the intra-eedine; "de coding scheme , the difference value 
becomes the coded block data as it is, and, in case of 
5 the motion compensation prediction :y:t:" scheme , the 
difference value becomes a motion prediction error signal . 

In the inverse quantization section 212 and in the 
inverse discrete cosine transformation section 213, the TT— 
DCT coefficient of the quantized frequency domain is 
10 restructured to the original difference value^ m — fcrke- 




rcc truct urcd difference — v clue — is — added to the previous 
picture from the frame memory 203_^ and ^-written in the 

15 frame memory 203 for the use of the coding the next picture . 

The coding block data transformed to the Huffman code , 
the DCT coefficient, the motion quantity information, the 
coded block position information and the ceding ~x de coding 
scheme are multiplexed to be one data in the multiplexing 

20 section 216 te be and output. For example, in a multiplex 
data, as shown in FIG. 4, the coded block position 
information 402 is arranged between a start code 401 and 
a header 403, and ceding —de coding scheme information 
404, motion quantity information 405 and a coefficient 

25 of the cosine transformation 406 are arranged following 
the header 403. 

The coding apparatus of the present invention surely 
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transmits the first image, which is used as a reference 
image, by transmitting the same image e-fe^a plurality of 
times at the beginning of communication or in an early 
stage in the initial tine of the tr^-i::icn cf on i~:g: 
5 communication by the use of the aferceoid above-mentioned 
picture counter . Thereby, the processing of the following 
steps, i.e. the processing of updating the reference image 
by the difference from the reference image, is made ~5- 
fee— sure. As a result, it is possible to ~e':c reduce the 

10 deterioration of picture quality degradation on the image 
reception s ide reduce . 

Next, a transmission control by the picture counter 
will be described. 

The coding controlling section 206 outputs 

15 quantization mode information for controlling the coding 
apparatus of the present invention to perform the 
intra-coding to the quantization section 210 when the 
counted value from the picture counter 205 is equal to 
or less than a predetermined value (N) . In this case, 

20 because the switch 207 is switched to the "0" side in 
conformity with an instruction from the coding controlling 
section 206, the quantization section 210 performs the 
quantization of the DCT coefficient about the 
intra-picture. 

25 Moreover, when the counted value e-^— on the picture 

counter 205 is larger thanN, the coding controlling section 
206 outputs the ceding ~cde coding scheme information for 
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controlling the coding apparatus to perform the coding 
in conformity with the motion compensation prediction 
z y ztz " scheme to the quantization section 210. In this 
case, because the switch 207 is switched to the frame memory 
5 203 side in conformity with the instruction from the coding 
controlling section 206, the quantization section 210 
performs the quantization of a DCT coefficient about an 
inter-picture. 

Moreover, the coding controlling section 206 outputs 

10 to the quantization section 210 a signal for controlling 
the coding apparatus e-e — thet to make the value of 
quantization parameter ^s— large, that is, to make nc.~cly 
the image in rcugh coarse , when the counted value is equal 
to or less than (N - 1), and thet to make the value of 

15 the quantization parameter i-s — small, that is, to make 
ner.cly the image in fine, when the counted value is N. 

For example, in c f when N is three, that is, 

when r.aicly in the :::: -..-here the number of times of the 
plural transmission is three, examples of the ceding 

20 rr.cdo codinq scheme and the quantization parameter in each 
picture are shown in the following. 



1st picture: Intra -coding -^de coding scheme , 

Quantization parameter = 31 

25 2nd picture: Intra - ceding ~e dc coding scheme , 

Quantization parameter = 31 

3rd picture: Intra- ccding r.edo coding scheme , 
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Quantization parameter = 8 

4th picture and the following: Motion compensation 
prediction :y:tcr. scheme quantization/ Parameter is 
arbitrary . 

5 (Smaller quantization parameters indicate finer 

images . ) 

The picture quality and the number of times of 
transmission of the image which are transmitted e^fe — a 

10 plurality of times can be determined u~dcr ^-e- 

cor, cider aticnbased on e~#-the certainty of the transmission 
thereof and the data quantity thereof. In consideration 
of these points, it is preferable that the number of times 
of transmission is three and only the final image is made 
15 £rs — be fine . 

When the difficulty of the occurrence of errors 4*r 
the cacc where the number of times of transmission is three 
is ca leu let :d determined , the result becomes as follows. 
As the preconditions, the following conditions are 
20 supposed. 

Transmission error rate : le-4 (Error of one bit occurs 
at ovcry per 10,000 bits on a-s— average), 

Code quantity of a fine picture quality: 16,000 bits, 
Code quantity of a rcugh coarse picture quality : 6,4 00 

25 bits. 

When the first and the second pictures are coded 
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r-ugh coarse ly and the third picture is coded finely, the 
code quantity of each picture becomes ^crh-e — f cllc.:ing as 
follows . 

Code quantity of the first picture: 6,400 bits, 
5 Code quantity of the second picture: 6,400 bits, 

Code quantity of the third picture: 16,000 bits. 

In this case, if the transmission error rate is le-4, 
the probability of the occurrence of a transmission error 

10 in the first picture is 6, 4 00 bits x le-4 = 0 . 64 . Moreover, 
if the number of the transmission units (the unit of the 
transmission in the — :::: ;:hcro where a screen is divided 
into narrow strips) is nine, the probability that an error 
4=s — gcn:::t:d occurs in any one of the nine transmission 

15 units is 6, 400bits * le-4 * 1/9 = 0.07 whennine transmission 
units have the same probability that an error 4-s- 
qoncratod occurs in each unit. 

Similarly, as for the second picture, too, the 
probability is 6, 400 bits * le-4 * 1/9 = 0.07. As for the 

20 third picture, because the code quantity thereof is 16, 000 
bits, the probability is 16,000 bits x i e -4 x 1/9 = 0.18. 

The probability that errors e-2re — gsr.cratad occur in 
the same transmission unit among the nine transmission 
units at all of three times of transmission is 

25 0.07 x 0.07 x 0.18 = 0.008. 

Because, in the conventional coding apparatus, only 
the first picture is the picture in conformity with the 
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intra- ccdiiee; - :d: codinq scheme and the second and following 
pictures are pictures in conformity with the motion 
compensation prediction cyct c~ scheme , the probability 
that the reference image bccc"e j-peeeible te cannot be 
5 used (the probability that a coded block cannot be decoded 
owing to a transmission error) is 0.18. Therefore, 

probability that it becomes impossible to use the reference 
image is reduced by about 95 % in comparison to the 

10 conventional coding apparatus . 

Incidentally, as for the code quantity, the ratio 
of the intra - ceding ~oolecoding scheme (la) code quantity 
(fine), the intra- ceding — ">cdc codinq scheme (lb) code 
quantity ( r cugh coa r s e ) , and the motion compensation 

15 prediction scheme :y:t:.T, (P) code quantity is about 7 : 
3 : 1, the code quantities from the beginning of 
communication through the fourth 4 picture in comparison 
with theprior art are as follows the f e 1 1 z ;:in g in cerr.pnriccn 
with the prior art : 

20 I P P P = 7, 1, 1, 1 = 9 (in the prior art), 

lb lb la P = 3, 3,7,1 = 14 (in the present invention) . 
T hen, the increased quantity cf t he present invention shows 
a 1.5 times increase. 4=s — s^~e — er. d — a — half — tiir.ee . 

Under the consideration of the increased code 

25 quantity and the probability that the first picture bc:c~,c: 
irr.p c c c 1 e tc cannot be used like that, the number of times 
of transmission and the picture quality and so on can be 
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determined. Because the generated code quantity depends 
on input images, these number of times of transmission 
and the picture quality are appropriately changed. 

In the coding apparatus of the present invention, 
5 a plurality of pictures are coded in conformity with the 
intra- ccdi-g rr.cde coding scheme cu:;:cciv:Iy in sucession 
(N times) from the beginning of communication, and first 
(N - 1) pictures are transmitted in rcu^. coarse picture 
quel it ice quality , and further the last Nth picture is 

10 transmitted in a fine picture quality. 

According to the present invention, the probability 
of never correctly decoding that a coded block at the same 
position al b::=">:: impcccible tc be correctly decoded oven 
er.ee — is-e-a-fi — te-s- decreased— and the propagation of the 

15 deterioration of picture quality is prevented— by 
transmitting an int ra-picture (N-l) times in 
succession ouoeeooivoly . Consequently, if there is a 
coded block that can euld not be correctly fe-e-decoded owing 
to the occurrence of a transmission error in the first 

20 picture, beocuoe — the next picture is intra-coded and 
transmitted in e etete of ~cine coded in conformity with 
^h-e — intra — coding , so that, in the next picture, the 
deterioration in the picture quality of that portion can 
be recovered unless it beeomeo poeeible to — recover the 

25 coded bloc 1: from being dotcrioroted in ito picture quality 
unlee o the coded block at the same position in the ne;:t 
picture — can not be correctly be decoded owing to a 
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transmission error. 

In this case, because the intra-picture has a code 
quantity larger than that of the inter-picture in 
conformity with the motion compensation prediction coding 
5 :y:t:" scheme , the coding apparatus of the embodiment takes 
a lot of time necessary for the transmission from the side 
of transmission to the side of reception. Accordingly the 
coding apparatus suppresses the code quantity by 
transmitting the first (N-l) pictures in a re ugh coarse 

10 picture quality for shortening the transmission time. 
Moreover, it becomes peeeiblc tc decree:: the probability 
that a transmission error occurs 4r3 — genereted in the (N 
1) pictures decreases by making the picture 
quelitiee quality of the ( N - 1) pictures reugh coarse to 

15 decrease the code quantity. 

(EMBODIMENT 2) 

FIG. 3 is a block diagram showing the configuration 
of a decoding apparatus corresponding to the coding 

20 apparatus according to the embodiment 1. 

In FIG. 3, a received signal is transmitted to a 
separation section 301 to teand separated there to a Huffman 
code of a DCT coefficient, a Huffman code of motion quantity 
information, coded block position information, and ceding 

25 -cde coding scheme information. The separated codes and 
information are transmitted to respective processing 
sections. To put it concretely, the DCT coefficient is 
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transmitted to a variable length decoding section 302; 
the motion quantity information is transmitted to a 
variable length decoding section 305; the coded block 
position information is transmitted to a frame memory 307 
5 and a decoding error memory 310; and the ceding "decoding 
scheme information is transmitted to an intra — tranc~ia a ion 
re qui rc~ cnt intra- transmission request judging section 
309 . 

The DCT coefficient that i:ac coded by the variable 

10 length decoding section 302 is transmitted to an inverse 
quantization section 303 to bo and quantized inversely. 
The DCT coefficient ::hi eh — rfe^s — quantized inversely is 
transmitted to an inverse discrete cosine transformation 
section 304 , and is used for the inverse discrete cosine 

15 transformation there. 

The motion quantity information that uac decoded by 
the variable length decoding section 305 is transmitted 
to a memory controlling section 306. The memory 
controlling section 306 controls a picture output from 

20 the frame memory 307 . Incidentally, when a decoding error 
is cjar: crat ad occur s in the variable length decoding sections 
302, 305, a decoding error signal is transmitted to the 
decoding error memory 310. 

T^-he intra-transmission requirement judging section 

25 309 judges whether or not an i-tra-tran:"i::i:r. 

rcquirarr.cnt intra- transmission request is necessary 
fr& ^based on whether or not the picture in which the decoding 
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error occurred is an intra-picture, en the cf whether 

t h G — picture — ir-r: — V: Yi 1 C h — £ — dCCO d - l - Pi g — CTI O i~ — rf-S S — ijOHCrGtcd — 3r-S- 

cn intra picture ;r net, nc~cly that is, based on whether 
or not a coded block exists that was not correctly decoded 
5 even once in conformity with the intra- ceding rr.cdc coding 
scheme ::::::: cr net , and transmits an ir.tr: — trcncreiccicn 
- c qui r cir.cnt intra- transmission request signal to a 
communication companion. 

In the decoding apparatus, the position of a coded 

10 block that could not be correctly decoded owing to a 
transmission error among intra-pictures received from the 
beginning of communication is memorized in the memory. 
3r& — ferh-e — case — ::he r e When a coded block that could not be 
correctly decoded in conformity with the intra- ceding 

15 modo codinq scheme when an inter-picture is first received 
from the beginning of the communication, the decoding 
apparatus is controlled to output an intra-picture 
t ransmis s ion re qui rement tothetransmissionside. Toput 
it concretely, the decoding apparatus judgec checks whether 

20 or not a coded block that could not be decoded correctly 
exists cr net by refer rinq ene: to the memory at the time 
of detecting an inter-picture first, and judges whether 
the decoding apparatus outputs an intra-picture 
transmission requirement request to the transmission side. 

25 This is due to the following reason. That is, in the 

ccoe -..-horc when the coded block exists that could not be 
correctly decoded in conformity with the intra-ccding 
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~c decoding scheme even once at the time of the reception 
of an inter-picture, no image data is written in the coding 
block. Consequently, the picture quality of the coded 
block is rc~er!:cbly — severely deteriorated. When the 
5 inter-picture is received in spite of the existence of 
such a coded block, the deterioration of the picture quality 
is propagated and unseemly images are kept e^-being output . 

Accordingly, the position of a coded block that could 
not be correctly decoded from the beginning of 

10 communication in conformity with the intra- ccdir.g 
xcdc codinq scheme even once is stored. And if the coded 
block exists that could not correctly be decoded in 
conformity with the inter- ceding r.cdc coding scheme even 
once cj;::tc when the first inter-picture is received after 

15 the beginning of the communication, the decoding apparatus 
does not decode the inter-picture— and requests ire e an 
int ra-picture from-fce- the transmission side. Thereby, an 
intra-picture having no coded block that could not 
correctly be decoded in conformity with the intra - ceding 

20 nvedo codinq scheme can be obtained, and then the reference 
to the coded block that could not be decoded in conformity 
with the intra- coding zr.odc coding scheme even once by the 
inter-picture is obviated. Thereby, the tirncuic o 
propagation of the rcx:r!:ablcsevere deterioration of 

25 picture quality can be avoided. 

Next, the operations of the decoding apparatus having 
the cfereceid above configuration will be described. 
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First, the data transmitted from the transmission 
side is separated to a Huffman code of a DCT coefficient, 
a Huffman code of motion quantity information, coded block 
position information and a ceding — -ode codinq scheme 
5 information by the separation section 301. 

The Huffman code of the DCT coefficient is decoded 
to a DCT coefficient after quantization by the variable 
length decoding section 302, and is inversely quantized 
to the DCT coefficient by the inverse quantization section 

10 303. The DCT coefficient which was inversely quantized 
is transmitted to the inverse discrete cosine 
transformation section 304 , and is used for the inverse 
discrete cosine transformation there, and then an image 
data is obtained. 

15 The Huffman code of the motion quantity information, 

too, is similarly decoded to the motion quantity 
information by the variable length decoding section 305, 
and is transmitted to the memory controlling section 306. 
The memory controlling section 306 oalculatcc determines 

20 an address for reading image data from the frame memory 
307 on the basis of the motion quantity information. 

An output of the frame memory 307 and image data after 
the inverse discrete cosine transformation are added 
:ach ether by the adder 308, and a reproduced image is 

25 reproduced. The reproduced image is output and memorized 
in the frame memory 307 tc bc and used for the decoding 
of the next picture. 




25 

The variable length decoding sections 302, 305 
severally output a decoding error signal when they detect 
a code that does not exist as a variable length code owing 
to a transmission error during decoding. The decoding 
5 error memory 310 memorizes the coded block that could not 
correctly be decoded at cvcry on a per coded block basis . 

The decoding error memory 310 is initialized at a 
value *.:hic» i z net neither zero nor::^ one, and the value 
zero is written in the memory 310 to a coded block that 

10 was correctly decoded, and the value of one is written 
in the memory 310 to a coded block in which a decoding 
error occurred. To a coded block that was once written 
as zero, the decoding error memory 310 is controlled so 
as not to write one in it even if a decoding error 4^5- 

15 gcncratcd occurs in the coded block. That is, when a 
decoding error occurs i: generated , the error state of the 
coded block is read out from the decoding error memory 
310. If the error state is zero, the contents of the 
decoding error memory 310 are not updated. If the error 

20 state is the initial value, value one is written in, and 
if the error state is one, the error state is left as it 
is . 

By such controlling, it becomes possible that a coded 
block that could correctly be decoded even once in 
25 conformity with the intra- coding- ir.ccic coding scheme is not 
memorized in the decoding error memory 310 even if the 
coded block cannot correctly be decoded after that. 
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The intra tr^:~i::i:n 

rcquire~.ent intra-transmission request judging section 
309 receives the separated ceding — r.c de coding scheme 
information, and refers to the decoding error memory 310 
5 when the section 309 receives a first inter-picture after 
the beginning of reception. When the coding scheme is the 
intra-coding scheme and a coded block exists that could 
not correctly decoded even once e::iet in the decoding error 
memory 310 even if the ceding ~cde ie the intra ceding 
10 -ede , the intra-transmission request judging section 309 
outputs an intrn ' trnnei^ieeien 

r e qu i r c~ e n t i n t r a - 1 r a n sm i s s i o n request signal to the 
transmission side (the side of the communication 
companion ) . 

15 Incidentally, if a cone e n 1 ing concea Iment processing 

function is provided on the decoding side, because a 
pre-coded picture for performing the 

eeneenl in g concea Iment processing already exists and the 
probability that a coded block at the same position cannot 

20 be correctly decoded (N - 1) times in 

sue cession cuecceei rely is very low even if a transmission 
error occurs 4~ — generated at the time of receiving the 
Nth picture, so that severe picture quality deterioration 
can be avoided, - te^e nveidenee s~ — k-e re-er l:nble 

25 dctericretien ef picture quality bece^ec pceeible. 

By the execution of such control, an int ra-picture 
that has no coded block that could not be correctly decoded 
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in conformity with the intra-c:dir.~ -en coding scheme even 
once can be obtained, and the reference to the coded block 
that could not correctly be decoded in conformity with 
the intra - ceding — "^de coding scheme even once by the 
5 inter-picture is obviated, a— -d — thereby avoiding the 

t imc-.:i c z propagation of the r e~o r l:ab 1 z s e ve re 

deterioration of picture quality can z z avoided . 

The interactive image communication becomes possible 
by the configuration providing the ^fcrcoaid 

10 above-mentioned coding apparatus and the decoding 
apparatus of the present invention and by the use of the 
configuration on both of the transmission side and the 
reception side. 

Incidentally, although the time-varying image 

15 coding/decoding according to *rhe :r:caid 

above-described embodiments l_j — and 2 are described as 
the time-varying image coding apparatus /the time-varying 
image decoding apparatus, these time-varying image 
coding/decoding may be configured as software. For 

20 example, the coding apparatus and the decoding apparatus 
may be configured seuche- that that a program of the 
time-varying image coding/decoding programs is :rc stored 
in a ROM and and the tints varying image coding/decoding 
are executed in conformity uith the program by instructions 

25 of CPU. Moreover , the software may be read out from a medium 
storing the software, and the time-varying image 
coding/decoding may be executed by a computer. In such 
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a case, too, the same operations and effects as those in 
the embodiments 1, 2 are developed. 

Although a case using radio transmission lines that 
ie c a e y tc generate an susceptible to errors ::r:r during 
5 transmission is described, the present invention may also 
be applied to a case using wire transmission lines. The 
present invention e specially deve lops its effects in radio 
image communication terminals . 

The coding apparatus of the present invention i sh^e- 

10 a-configur ed with gticn comprising an intra-coding section 
for performing the intra-coding in which that codes a ceded 
coding block as it is, the coding block beinq -s- formed fe-^f 
with a plurality of blocks a time-varying image signal 
is divided in to the divider: ef n time — varying image oignni j_ 

15 te a plurality ef tlocke arc ceded ae they are, and a coding 
controlling section for pcrforrg-g the control ling the 
-e^ — coding suche- that the — eueeceeive intra-coding is 
performed for ef N pictures from are per forced froc the 
beginning of communication in succession . 

20 According to the configuration, the probability of 

never correctly decoding that a coded block at the same 
position is decreased, and the propagation of the 
deterioration of picture quality is prevented by 
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Consequently, if there is a coded block that can not be 
correctly decoded owing to a transmission error in the 
first picture, the next picture is intra-coded and 
5 transmitted, so that, in the next picture, the 
deterioration in the picture quality of that portion can 
be recovered unless the coded block at the same position 
cannot be correctly be decoded owing to a transmission 
error . 

10 Ccnccqucntly, e-ror — &4 — a — tranc-iccicn — :::cr — ±^ 
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The coding apparatus of the present invention has 
a configuration in which the coding controlling section 

20 makes the picture qualitiec quality of (N - 1) pictures 
f rom the beginning of communication relatively r e u q h c o a r s e 
and makes the picture quality of the N^r pictures from 
the beginning of the communication relatively fine. 

According to the configuration, a code quantity can 

25 be cupprecccd te be err. a 1 1 reduced— and transmission time 
can be shortened. Thereby, the probability of the 
occurrence of a transmission error in a picture can be 
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decreased . 

A decoding apparatus of the present invention has : 
hs^s — a — ccnf iguretion — ocreprioing : — a decoding section for 
decoding an image-coded data; a memorizing section for 
5 memorizing position information of a coded block in a 
time-varying image signal, the coded block corresponding 
to an image-coded data that could not correctly be decoded 
owing to a transmission error, in o — :::: -.;hc:c w here the 
image-coded data is an image-coded data after pcrfcrnir.g 

10 — intra-coding — thereof ; and a requiring section for 
ascertaining whether a coded block that could not correctly 
be decoded even once exists in the memorizing section or 
not when a first image -coded data after p e r f o r ~ i n g ef motion 
compensation prediction coding therecf f rome- the beginning 

15 of communication, and for requiring reques ting 

transmission of a picture after per f o rrr.ing ef intra-coding 
thereof when existence of the coded block that - — -..-hi eh 
has not been decoded correctly^r is ascertained. 

According to the configuration, an int ra-picture 

20 which does not have the coding block which could not 
correctly be decoded in conformity with the intra- eeeling 
r.cdc coding scheme even once can be obtained, and the 

tiinewiec propagation of the r orr.or keblo severe 

deterioration of image quality can be obviated. 

25 The decoding apparatus of the present invention has 

a eenetitutien configuration in which the decoding section 
does not perfor~ decod ing ef e_ the image-coded data after 
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-motion compensation prediction coding 
•.:h:r: w hen the coded block that could 



not correctly be coded even once exists in the memorizing 
section when the first image-coded data after performing 
5 *e~ — the motion compensation prediction coding from the 
beginning of the communication. 

According to the configuration, the reference to the 
coded block which could not correctly be decoded even once 
in conformity with the infra- coding --de coding scheme by 
10 an inter-picture is obviated, end thereby avoiding the 

ti~e;:iec propagation of the reiser koblc se ve re 

deterioration of a picture quality one re — eve i ded . 



A coding method of the present invention 

has ce~prie cc : an intra-codinq step of for performing 
15 intra-coding that codes a coding block as it is, the coding 
block being formed with a plurality of blocks a time- vary ing 
image signal is divided into, and a coding controlling 
step of controlling the coding such that the intra-coding 
is performed for N pictures from the beginning of 
20 communication in succession s — i n t r e — ceding — e t op — f c r 

p r „. - , ^ „ i- - i j ^ | JT ■: ~ ..t-j^u -? r H b" 1 ' y ~ " "~" 3 ^ y 

di"ieien ef e ti~c vorying i~egc eigncl te e plure 



:ded ee they ere; end 



25 intre coding cf picture: ie performed 



o f ccir.rr.uni eet ien , and and fer m aking the picture q u a 1 i t y_ Lzz 
of { N - 1) pictures from the beginning of the communication 
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relatively rcuqh coarse and the picture - — and further f:r 
—.eking a quality of 5— H~ pictures from the beginning of 
the communication relatively fine. 

According to the method, the probability of never 
5 correctly decoding a coded block at the same position is 
decreased and the propagation of the deterioration of 
picture quality is prevented by transmitting an 
int ra-picture (N-l) times in succession. the p rohcb i 1 i t y 
that a ceded bled: at the eo~c pcoitien becc~co i~peeeiblc 

10 tc be correctly decoded ever, once can bo decreased, and 
the propagation of the deterioration cf picture quality 
ie prevented, by t ronc^itt lag an int picture [V. I) tareec 
auccooeivoly. Consequently, if there is a coded block, that 
can not be correctly decoded owing to the occurrence of 

15 a transmission error in the first picture, the next picture 
is intra-coded and transmit ted, so that, in the next picture, 
the deterioration in the picture quality of that portion 
can be recovered unless the coded block at the same position 
cannot be correctly be decoded owing to a transmission 

20 error. Conee quently , if there io a coded block that could 
not correctly be decoded e::ing to the occurrence of a 
tranc-iceion error in the fire t picture, becauee the nc::t 



conformity ;:ath the intra ■ceding, — it becoeiee peeoiblc to 
25 recover the ceded bleak fro~ being deteriorated in ito 
picture quality unleoa the aoded block at the earec pecition 
in the nent picture can correctly be decoded e;:ing to a 
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A decoding method of the present invention 
co-price:: has : a decoding step for decoding an image-coded 
data ; a memori zing step f or memori z ing position in forma t ion 
5 of a coded block in a time-varying image signal, the coded 
block corresponding to an image-coded data that could not 
correctly be decoded owing to a transmission error, 4^- 
c coco •,;h:r: where the image-coded data is an image-coded 
data after pc r forcing — ~4 — intra-coding — thereof ; and a 

10 requiring step for ascertaining whether a coded block that 
could not correctly be decoded even once exists or not 
when a first image-coded data after performing ef m otion 
compensation prediction coding thereof from a beginning 
of communication is received, and — re qu e sting iring 

15 transmission of a picture after performing ef intra-coding 
thereof when existence of the coded block, which has not 
been decoded correctly, is ascertained. 

According to the method, an int ra-pict ure having no 
coded block that could not correctly be decoded even once 

20 in conformity with the intra- coding "odo codinq scheme can 
be obtained, end thereby avoiding the timc::icc propagation 
of the rc"grl:-blc severe deterioration of picture quality 

can h-e avoided. 

In the decoding step, the decoding method of the 

25 present invention does not perform — decode : eg — the 

image-coded data after performing s-# motion 

compensation prediction coding — thereof — ir~ — a — ecc e 
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-,;here when the coded block that could not correctly be coded 
even once exists when the first image-coded data after 
performing :f the motion compensation prediction coding 
from the beginning of the communication is received. 
5 According to the method, the reference to the coded 
block which could not correctly be decoded even once in 
conformity with the intra- eo ding ~ "decoding scheme by an 
inter-picture is obviated, ^fr^ — thereby avoiding the 
timo'-iinc propagation of the rcr.;r!::tl;severe 

10 deterioration of picture quality be — avoided . 

As described above, according to the present 
invention, the probability that a coded block at the same 
position beeexoe inpeeeible tc cannot be correctly decoded 
in conformity with the intra- ceding "de coding scheme even 

15 once can be suppressed to be low, and the tixewice 
propagation of the remarkable severe deterioration of 
picture quality is obviated. Consequently, it becomes 
possible to provide an image easy to see even if image 
transmission using transmission lines on which 

20 transmission errors are generated occur is performed. 

Moreover, in the eaee "he re when there are coded blocks 
at the same position that could not correctly be decoded 
in conformity with the intra- coding rr.edc coding scheme even 
once, the present invention does not perform the decode ing 

25 er-an inter-picture. Consequently, the remarkabl e severe 
deterioration of picture quality is avoided and the 
tiiee;;ico — propagation of the deterioration is obviated. 
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Thereby an image easy to see can be provided. 

This application is based on t^c Japanese Patent 
• Application No. HE I 11-213808 filedon July 2 8 , 1999, entire 
5 content of which is expressly incorporated by reference 
herein . 

Industrial Applicability 

The present invention can be applied to a^v 
10 communication terminal apparatus such as a base station 
apparatus and a mobile station in a digital radio 
communications system. 
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CLAIMS 

1. A coding apparatus of a time- vary ing image signal, 
said apparatus comprising: 

intra-coding means for performing intra-coding in 
5 which coded block formed by division of a time-varying 
image signal to a plurality of blocks are coded as they 
are; and 

coding controlling means for performing control of 
coding so that successive intra-coding of N pictures are 
10 performed from a beginning of communication. 

2 . The coding apparatus of a time-varying image signal 
according to claim 1, wherein said coding controlling means 
makes picture qualities of (N - 1) pictures from the 
beginning of communication relatively rough and makes a 
15 picture quality of a Nth picture from the beginning of 
the communication relatively fine. 

3. A base station apparatus including a coding 
apparatus of a time-varying image signal, said coding 
apparatus comprising: 

20 intra-coding means for performing intra-coding in 

which coded block formed by division of a time-varying 
image signal to a plurality of blocks are coded as they 
are; and 

coding controlling means for performing control of 
25 coding so that successive intra-coding of N pictures are 
performed from a beginning of communication. 

4 . A communication terminal apparatus including a 
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coding apparatus of a time-varying image signal, said 
coding apparatus comprising: 

intra-coding means for performing intra-coding in 
which coded block formed by division of a time-varying 
5 image signal to a plurality of blocks are coded as they 
are; and 

coding controlling means for performing control of 
coding so that successive intra-coding of N pictures are 
performed from a beginning of communication. 

10 5. Adecoding apparatus of a time -varying image signal, 

said apparatus comprising: 

decoding means for decoding an image-coded data; 
memori zing means for memori zing position information 
of a coded block in a time-varying image signal, the coded 

15 block corresponding to an image-coded data that could not 
correctly be decoded owing to a transmission error, in 
a case where said image-coded data is an image-coded data 
after performing of intra-coding thereof; and 

requiring means for ascertaining whether a coded 

20 block that could not correctly be decoded even once exists 
in said memorizing means or not when a first image-coded 
data after performing of motion compensation prediction 
coding thereof from a beginning of communication is 
received, and for requiring transmission of a picture after 

25 performing of intra-coding thereof when existence of the 
coded block, which has not been decoded correctly, is 
ascertained . 



37 




38 

6. The decoding apparatus of a time-varying image 
signal according to claim 5, wherein said decoding means 
does not perform decoding of the image-coded data after 
performing of the motion compensation prediction coding 
5 thereof in a case where the coded block that could not 
correctly be coded even once exists in said memorizing 
means when the first image-coded data after performing 
of the motion compensation prediction coding from the 
beginning of the communication is received. 

10 7 . A base station apparatus including a decoding 

apparatus of a time-varying image signal, said decoding 
apparatus comprising: 

decoding means for decoding an image-coded data; 
memorizing means for memori zing position information 

15 of a coded block in a time-varying image signal, the coded 
block corresponding to an image-coded data that could not 
correctly be decoded owing to a transmission error, in 
a case where said image-coded data is an image-coded data 
after performing of intra-coding thereof; and 

20 requiring means for ascertaining whether a coded 

block that could not correctly be decoded even once exists 
in said memorizing means or not when a first image-coded 
data after performing of motion compensation prediction 
coding thereof from a beginning of communication is 

25 received, and for requiring transmis sion of a picture after 
performing of intra-coding thereof when existence of the 
coded block, which has not been decoded correctly, is 
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ascertained . 

8. A communication terminal apparatus including a 
decoding apparatus of a time-varying image signal, said 
decoding apparatus comprising: 

5 decoding means for decoding an image-coded data; 

memor i z ing means for memori zing po s it ion in forma t ion 
of a coded block in a time-varying image signal, the coded 
block corresponding to an image-coded data that could not 
correctly be decoded owing to a transmission error, in 

10 a case where said image-coded data is an image-coded data 
after performing of intra-coding thereof; and 

requiring means for ascertaining whether a coded 
block that could not correctly be decoded even once exists 
in said memorizing means or not when a first image-coded 

15 data after performing of motion compensation prediction 
coding thereof from a beginning of communication is 
received, and for requiring transmission of a picture after 
performing of intra-coding thereof when existence of the 
coded block, which has not been decoded correctly, is 

20 ascertained. 

9. A coding method of a time-varying image signal, 
said coding method comprising: 

an intra-coding step for performing intra-coding in 
which coded blocks formed by division of a time-varying 
25 image signal to a plurality of blocks are coded as they 
are; and 

a coding controlling step for performing control of 
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coding so that successive int ra-coding of N pictures is 
performed from a beginning of communication, and for making 
picture qualities of (N - 1) pictures from the beginning 
of the communication relatively rough, and further for 
5 making a quality of a Nth picture from the beginning of 
the communication relatively fine. 

10 . A decoding method of a time-varying image signal, 
said method comprising: 

a decoding step for decoding an image-coded data; 

10 a memorizing step for memorizing position 

information of a coded blockina time -varying image signal , 
the coded block corresponding to an image-coded data that 
could not correctly be decoded owing to a transmission 
error, in a case where said image-coded data is an 

15 image -coded data after performing of int ra-coding thereof ; 
and 

a requiring step for ascertaining whether a coded 
block that could not correctly be decoded even once exists 
or not when a first image-coded data after performing of 

20 motion compensation prediction coding thereof from a 
beginning of communication is received, and for requiring 
transmission of a picture after performing of intra-coding 
thereof when existence of the coded block, which has not 
been decoded correctly, is ascertained. 

25 11. The decoding method of a time-varying image signal 

according to claim 10, wherein in said decoding step, 
decoding of the image-coded data after performing of the 
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motion compensation prediction coding thereof is not 
performed in a case where the coded block that could not 
correctly be coded even once exists when the first 
image-coded data after performing of the motion 
compensation prediction coding from the beginning of the 
communication is received. 
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ABSTRACT 

A picture counter 205 counts and outputs the number 
of pictures input from the beginning of communication. 
A coding controlling section 206 outputs ceding r.cdc coding 
5 scheme information for controlling a coding apparatus to 
perform intra-coding when a counted value on4 the picture 
counter 205 is equal to or less than a predetermined value 
(N) , and outputs ceding r.cdc coding scheme information for 
motion compensation prediction cyctcr, scheme when the 

10 counted value is more than N. Moreover, when the counted 
value is equal toandless than (N-l ) , the coding controlling 
section 206 outputs a signal for controlling a quantization 
section 210 to make the value of a quantization parameter 
large to the quantization section 210, and when the counted 

15 value is N, the coding controlling section 206 outputs 
a signal for controlling the quantization section 210 to 
make the quantization parameter small to the quantization 
section 210. A switch 207 is switched to "0" in case of 
the intra-coding and is switched to a frame memory 203 

20 in case of the compensation prediction system scheme in 
conformity with a signal of the coding controlling section 
206. 



42 



